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[57] ABSTRACT 
An electric arc furnace for melting metal, especially 
steel, includes a container having an upper open ended 
substantially cylindrical wall portion and a lower cylin 
drical wall portion extending downwardly therefrom 
and being closed at the bottom and receiving during 
operation of the furnace a bath of molten material hav 
ing an upper level at a predetermined maximum eleva 
tion above the bottom of the container. The container 
includes an outer metal shell and refractory material 
covering at least the lower wall portion of the shell and 
the closed bottom. In order to increase the charging 
volume of the container without essentially changing 
the height thereof, the upper wall portion has, at a dis 
tance of at least 300 mm above the level the bath of 
molten metal, an inner diameter which is greater than 
the outer diameter of the metal shell of the lower wall 
portion. 

9 Claims, 4 Drawing Figures 
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ELECI'RIC ARC FURNACE FOR MELTING 
METAL, ESPECIALLY STEEL 

BACKGROUND OF THE INVENTION 

The present invention relates to an electric arc fur 
nace for melting metal, especially steel, which includes 
a container having an upper open end adapted to be 
closed by a cover, and which at least in the region of its 
lower hearth portion and in the lower wall portion, 
extending upwardly from the hearth portion beyond the 
highest level of a mass of molten material forming 
therein, an outer metal shell covered at the inner surface 
with refractory material and having substantially the 
form of a hollow cylinder and de?ning at least in the 
upper wall portion an essentially circular cylindrical 
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inner furnace space for the reception'of the material to . 
be melted. 

In an electric arc furnace of this kind the heat pro 
duced by the arc between a plurality of electrodes is 
used for melting of metal, which for instance in the form 
of scrap metal is ?lled by means of a charging basket 
into the interior of the furnace. 
The hearth lined with refractory material receives 

the liquid steel forming during the melting of the scrap. 
The dimension of the hearth depends on the amount of 
liquid steel provided for one melt. Above the cylindri 
cal portion of the hearth there is located a cylindrical 
wall-portion to serve for the reception of a maximum 
amount of scrap. The furnace container usually has the 
same diameter in the cylindrical part of the hearth and 
in the upper cylindrical wall portion. The height of the 
container wall is determined by the weight of the scrap 
to be melted and the number of charges for one melt. 

In the usual operating practice of electric arc fur 
naces, the furnace is ?lled by means of a charging basket 
several times with scrap. After the ?rst charge, which 
?lls the total volume of the furnace container, is molten 
therein, the furnace container is again charged and after 
melting of the second charge the third charging is car 
ried out, and so on. 
The number of charges depends on the bulk weight 

and the furnace volume. Each charging process results, 
in electric arc furnaces, in an interruption of the produc 
tion and a high heat loss since the furnace cover with 
the electrode must be tilted away from the upper open 
end of the furnace container during the charging of the 
scrap thereinto. 
The charging of the furnace for a melting operation 

in a plurality of successive ?lling operations is preferred 
over the charging with only one ?lling operation, espe 
cially for the reason that otherwise the furnace con 
tainer for the reception of one and the same total charge 
would require considerably greater outer dimensions. 
Such a furnace container for a single charge for each 
melting operation would have the disadvantage of con 
siderably higher capital outlays, which necessarily 
would disadvantageously in?uence the cost of the melt 
ing operation. The height of the furnace container is 
normally so dimensioned that for a single melt two to 
?ve ?lling operations are necessary depending on the 
quality of the scrap material to be fed into the furnace. 
The refractory stones and refractory material which 

protect the walls of the furnace container are attacked 
by the electric arcs, as well as by the liquid steel and the 
slag. Therefore, the charging volume of the furnace 
container gradually increases during use thereof, due to 
the erosion of the refractory meterial. Therefore, after a 
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2 
predetermined time of use of the furnace the latter has 
to be newly lined, while at the end of this predeter 
mined time at which the furnace container has to be 
newly lined, at least an additional charge has to be ?lled 
in the container to provide in the latter a bath of molten 
metal with the predetermined upper level. 

In order to reduce the charging and leveling time 
during the ?rst half of the useful life of the lining of the 
furnace container as compared to the second half of the 
useful life thereof, the lining of the furnace container in 
the upper region thereof was provided with shorter 
special refractory stones, the useful life thereof was at 
least equal to the normal longer stones. 
A second step to enlarge the inner space of the fur 

nace container was the use of water cooled wall ele 
ments. The up to now used lining of refractory stones 
over the whole height of the furnace container has 
thereby been replaced in the upper wall region, above 
the highest level of the molten metal bath forming 
therein, by water cooled wall elements which have been 
constructed especially small. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
furnace container for an electric arc furnace for melting 
metal, especially steel, which is provided with a larger 
charging volume, without essentially changing the usu 
ally provided height of the furnace container and the 
dimensions of the hearth thereof. 
With these and other objects in view, which will 

become apparent as the description proceeds, the con 
tainer for an electric arc furnace for melting metal, 
especially steel has an upper open ended substantially 
cylindrical wall portion in which the metal to be melted 
is fed and a lower substantially cylindrical wall portion 
extending downwardly therefrom and being closed by a 
hearth at the bottom to receive during operation of the 
furnace a bath of molten metal having a predetermined 
maximum upper level, in which the container includes 
an outer cylindrical metal shell and refractory material 
covering the inner surface of at least the lower wall 
portion and the closed bottom thereof and wherein the 
upper wall portion has at a distance of at least 300 mm 
upwardly from the predetermined maximum level of 
the bath of molten metal an inner diameter which is 
greater than the outer diameter of the shell of the lower 
cylindrical wall portion. 
By use of the invention the charging volume of the 

electric arc furnace may, for instance, be more than 
30% greater than that of known freshly lined arc fur 
naces of this kind. This increase of the charging volume 
means will produce, in comparison with known are 
furnaces of this kind, an essential increase of the useful 
life of the arc furnace and at the same time a consider 
able saving of energy, due to the reduced heat losses 
during removal of the furnace cover during the charg 
ing. This increase of the charging volume increases 
very considerably the production of the electric arc 
furnace. Already during the ?rst half of the useful life of 
the furnace, in which the charging volume thereof is not 
increased due to the wear of the refractory lining 
thereof, it is possible to operate with one charging oper 
ation less for each melt. 
The enlargement of the furnace container in the 

upper wall region according to the invention has the 
further advantage that less time for planing of the scrap 
is needed and that during the charging dropping of 
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pieces of scrap on the upper closure ring of the furnace 
container are avoided. In order to remove dust from the 
furnace container in an optimal manner, no scrap should 
rest between the upper closure ring of the furnace con 
tainer and the furnace cover, since otherwise there 
would exist a gap between the two rings through which 
air would be drawn into the furnace. In order to prevent 
formation of such a gap, the operator has to remove any 
scrap accumulating on the upper closure ring of the 
furnace, which operation is difficult, disagreeable and 
requires considerable time. Due to the increase of the 
diameter in the upper wall region of the furnace con 
tainer the likelihood of accumulation of scrap on the 
upper closure ring of the furnace during the charging 
operation is considerably reduced, from which results a 
considerable simpli?cation of the work of the operator 
and a reduction of the charging time. 
The obtainable increase of the charging volume ac 

cording to the present invention is limited by the fact 
that, at a too large difference between the inner diame 
ter in the upper wall region of the furnace container and 
the outer diameter of the sheet metal shell in the lower 
wall region thereof, the danger exists that the scrap may 
not properly slide down during the melting operatron, 
but may at least in part rest on the shoulder forming 
between the radially enlarged upper wall portion and 
the reduced lower wall portion, which would lead to an 
increase of the melting time of the scrap. In addition, at 
a too large diameter in the upper region of the furnace 
container, the scrap adjacent to the wall of the con 
tainer would not be completely melted by the electric 
arc. It is therefore preferred that the inner diameter of 
the furnace container in the upper wall region thereof at 
a distance of at least 300 mm above the highest level of 
the molten metal bath forming therein is 100 to 600 mm, 
preferably 200 to 400 mm, greater than the outer diame 
ter of the sheet metal shell at the lower wall portion of 
the container. 
How far the inner diameter of the upper cylindrical 

wall portion of the furnace container can be increased 
depends, especially at existing arc furnaces, from the 
construction thereof. Advantageously, water-cooled 
wall elements are used in the upper wall region instead 
of the refractory lining. By appropriate small dimen 
sioning of the water cooled wall elements it is also possi 
ble, in existing electric arc furnaces, to obtain a consid 
erable increase of the charging volume by the outward 
displacement of the upper wall region. The gap be 
tween the lower region of these wall elements and the 
upper edge of the outer metal shell is sealed by appro 
priate means, such as refractory stones or other refrac 
tory material. This is necessary to prevent dropping of 
pieces of scrap during the charging through the gap and 
to prevent during the melting process escape of liquid 
steel through the gap. The seal will also prevent draw 
ing of air into the furnace. 

Especially in the casevof an electric arc furnace with 
a large interior space, it is advantageous to place into 
the aforementioned gap a water cooled, properly sealed 
ring, which will not only seal the annular gap, but also 
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protect the furnace wall from thermal wear. This seal- ‘ 
ing ring is a hollow pro?le ring, concentric to the axis of 
the arc furnace, ?own through by cooling water, and 
covered at the upper side with refractory material. 
Especially in electric arc furnaces with a large charging 
volume it is recommended that the annular region be 
tween the upper edge of the outer metal shell and the 
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lower region of the water cooled wall elements is suf? 
ciently covered with refractory material. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
ci?c embodiments when read in connection with the 
accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

In the various Figures of the drawing only one half of 
the container of an electric arm furnace of cylindrical 
cross section is illustrated, whereby the furnace cover 
including the electrodes, which is to be mounted on the 
upper open end of the furnace container, is not shown in 
the various Figures and the furnace lining is shown 
partly worn due to thermal and mechanical wear. 
FIG. 1 illustrates a furnace container of an electric 

arc furnace according to the prior art; 
FIG. 2 illustrates a ?rst embodiment of a furnace 

container according to the present invention with a 
' radially enlarged upper wall portion; 

FIG. 3 illustrates a second embodiment according to 
the present invention in which the upper enlarged wall 
portion is formed by water-cooled wall elements; and 
FIG. 4 illustrates a third embodiment'of a furnace 

container according to the present invention provided 
with a sealing ring between the outer cylindrical metal 
shell of the lower wall portion and the water-cooled 
wall elements of the upper wall portion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to FIG. 1, which illustrates a furnace 
container for an electric arc furnace according to the 
prior art, it will be seen that this container includes a 
trough-shaped hearth 4 and a furnace wall 5 upwardly 
extending therefrom with a lower wall region 5a and an 
upper wall region 5b. The lower portion of the interior 
1 of the furnace container is ?lled with a bath of molten _ 
metal 2 up to a predetermined maximum level 3. The 
furnace container shown in FIG. 1 includes an outer 
shell 7 of sheet steel and the inner surface thereof is 
lined with refractory stones 6. The interior 1 of the 
container is at least in the upper wall region 5b of circu 
lar cylindrical cross section. 
A closure ring 8 is connected to the upper edge of the 

wall 5, onto which the nonillustrated cover for closing 
the upper end of the container may be placed. The 
furnace is electrically heated in the region of the cover 
by three electrodes introduceable through the cover 
into the interior of the furnace. As mentioned before, 
the cover and the electrodes of well known construc 
tion are not illustrated in the drawing. 

In the furnace container according to the prior art 
illustrated in FIG. 1, the outer sheet metal shell 7 is 
lined over the whole height of the furnace container 
with refractory stones. In this construction according to 
the prior art the outer sheet metal shell 7 has in the 
lower wall region 5a, as well as in the upper wall region 
5b, the same diameter. Only the thickness of the refrac 
tory lining in the upper wall region 5b is smaller than in 
the lower wall region 5a. 

In the electric arc furnace according to the prior art 
as illustrated in FIG. 1 the inner diameter D,,,- of the 
furnace container is therefore over the whole height of 
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the container smaller than the outer diameter D,” of the 
outer metal shell 7. 
FIGS. 24 respectively illustrate three embodiments 

according to the present invention in which the refer 
ence numeral 1 again indicates the interior of the fur 
nace container, the reference numeral 2 the molten bath 
of metal forming during operation of the furnace in the 
lower part of the container with a predetermined maxi 
mum upper level indicated with the reference numeral 
3. The outer furnace wall is again indicated with the 
reference numeral 5, whereby the reference numeral 5:: 
designates the lower wall portion and 5b the upper wall 
portion of the container and the reference numeral 7 
designates the outer metallic shell, which carries at the 
upper end the closure ring 8, onto which the nonillus 
trated cover is to be placed. For simpli?cation reason 
the hearth portion 4, which is to be of the same shape _ 
and dimensions as shown in FIG. 1, is omitted in the 
FIGS. 2-4. 
As can be seen from FIGS. 2-4 which illustrate three 

embodiments according to the prior art the inner diame 
ter D0; of the container in the upper wall region 5b, 
above the highest level 3 of the bath of molten material, 
is larger than the outer diameter Dug of the outer metal 
shell 7 in the region of the lower wall portion 5a. 
As shown in FIG. 2, which illustrates a ?rst embodi 

ment according to the present invention, the outer 
metal shell 7 extends over the total height of the furnace 
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container and this outer metal shell is covered at the ' 
inner surface thereof over the total height of the con 
tainer with refractory stones 6. In this embodiment the 
outer metal shell 7 in the upper wall region 5b, at a 
distance of at least 300 mm above the highest level 3 of 
the molten material, is radially outwardly offset with 
respect to the portion of the outer metal shell in the 
lower wall region 50. 

In the embodiments shown in FIGS. 3 and 4 the wall 
of the container is formed in the upper wall region 5b 
thereof by water-cooled wall elements 10 which are 
supplied with cooling water through a socket 9, as indi 
cated by the arrow Y. The water-cooled wall elements 
10 are provided about the whole circumference of the 
furnace container at a distance of at least 300 mm above 
the highest level 3 of the moten bath 2 forming at the 
bottom of the container. 

In the embodiment illustrated in FIGS. 3 and 4 the 
outer metal shell 7 of the furnace container extends only 
in the region of the hearth 4, as well as over the lower 
wall portion 50 extending upwardly from the hearth 
portion beyond the highest level 3 of the molten metal 
forming at the lower part of the container, and the 
upper edge 11 of the metal shell 7 reaches up to the 
lower region 12 of the water-cooled wall elements 10. 
Each of the water-cooled wall elements 10 has a front 
wall 13 facing the interior 1 of the furnace container and 
being curved according to the curvature of the latter. 
The front wall is provided with a protective layer of 
refractory material. 
The wall elements 10 are closed at the upper end by 

a wall portion 14, which abuts against the closure ring 8. 
The wall elements 10 are held together by connecting 
elements extending over the rear walls 15 of the wall 
elements, which are parallel to the front walls 13. 

In the embodiments shown in FIGS. 3 and 4 the front 
walls 13 of the water-cooled elements 10, which face 
the interior 1 of the furnace container are radially out 
wardly offset with respect to the outer metal shell 7 in 
the lower wall region 5a, which extends above the 
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6 
highest level 3 of the molten metal bath gathering at the 
bottom of the furnace container. The annular transition 
region 16 between the upper edge 11 of the outer metal 
shell 7 and the lower region 12 of the wall elements 10 
is closed towards the outside by refractory material 18. 

In the embodiment shown in FIG. 4, in which the 
inner diameter D0,- of the interior 1 of the furnace con 
tainer in the upper wall region 5b thereof is considera 
bly increased, as compared with the corresponding 
inner diameter Dm-of the embodiment shown in FIG. 3, 
a water-cooled hollow ring 17 is provided in the annular 
transition region 16. This water-cooled hollow ring 17, 
which is arranged in the annular transition region 16 
between the upper edge 11 of the outer metal shell 7 and 
the lower region 12 of the Wall elements 10 concentric 
to the axis X of the furnace container, is at least in the 
upper region and toward the interior of the furnace 
container covered with a mass of refractory material 18. 

In the embodiments shown in FIGS. 3 and 4 a thin 
layer of refractory material is applied before the ?rst 
melting process onto the front wall 13 of the water 
cooled wall elements 10 and this layer is extended up to 
the refractory stones covering the inner surface of the 
outer metal shell 7 in such a manner to provide a sub 
stantially stepless transition betweenthe inner surface at 
the upper wall portion 5a and that of the lower wall 
portion 5b. 

In the embodiment shown in FIG. 2 the height of the 
upper wall portion 5b is about half of the total height of 
the furnace container, and in the embodiments shown in 
FIGS. 3 and 4, in which the inner diameter at the upper 
wall portion 5b is further increased as compared to that 
of the embodiment shown in FIG. 2, the height of the 
upper wall portion 5b is about two ?fth’s of the total 
height of the container. 

It will be understood that each of the elements de~ 
scribed above, or two or more together, may also ?nd a 
useful application in other types of electric arc furnaces 
differing from the types described above. 
While the invention has been illustrated and de 

scribed as embodied in a container for an electric arc 
furnace to be ?lled with scrap material to be molten 
therein, it is not intended to be limited to the details 
shown, since various modi?cations and structural 
changes may be made without departing in any way 
from the spirit of the present invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that other can, 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, 
from the standpoint of prior art, fairly constitute essen 
tial characteristics of the generic or specific aspects of 
this invention. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. In an electric arc furance for melting metal, espe 

cially steel, a container having an upper open ended 
substantially cylindrical wall portion into which the 
metal to be melted is fed and a lower substantially cylin 
drical wall portion extending downwardly from said 
upper wall portion and being closed at the bottom to 
receive during operation of the furnace a bath of molten 
metal having an upper level at a predetermined maxi 
mum elevation above the closed bottom of the con 
tainer, said container including an outer cylindrical 
metal shell and refractory material covering the inner 
surface of said upper wall portion, said lower wall por 
tion and the closed bottom thereof, said upper wall 
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portion having at a distance of at least 300 mm above 
said predetermined maximum elevation of the upper 
level of the molten metal bath an inner diameter which 
is at least 100 mm greater than the outer diameter of the 
shell at said lower wall portion. 

2. A furnace container as de?ned in claim 1, wherein 
said inner diameter of said upper cylindrical wall por 
tion is at least 200 mm greater than the outer diameter of 
said metal shell at said lower wall portion. 

3. A furnace container as de?ned in claim 1, wherein 
said inner diameter of said upper cylindrical wall por 
tion is 100 to 600 mm greater than the outer diameter of 
the metal shell at said lower wall portion. 

4. A furnace container as de?ned in claim 1, wherein 
the inner diameter of said upper cylindrical wall portion 
is 200 to 400 mm greater than the outer diameter of said 
metal shell at said lower wall portion. 

5. A furnace container as de?ned in claim 1, wherein 
said metal shell extends over the whole height of the 
container, wherein the inner surface of the shell is cov 
ered over the whole height of the container with refrac 
tory material, and wherein said cylindrical metal shell in 
the region of said lower wall portion is inwardly offset 
with respect to the metal shell in the region of said 
upper cylindrical wall portion. 
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6. A furnace container as de?ned in claim 1, wherein 

said upper cylindrical wall portion comprises water 
cooled upright wall elements having wall portions fac 
ing the interior of said container and being radially 
outwardly offset with respect to the metal shell at the 
region of the lower wall portion. 

7. A furnace container as de?ned in claim 6, wherein 
said outer cylindrical metal shell extends only through 
the region of the lower wall portion and the bottom 
thereof and having an upper edge located at the region 
of the lower ends of said upright water-cooled wall 
elements. 

8. A furnace container as de?ned in claim 7, wherein 
an annular gap is formed between said upper edge of 
said outer metal shell and the lower ends of said water 
cooled wall elements, and including refractory meterial 
for sealing said annular gap. 

9. A furnace container as de?ned in claim 7, wherein 
said upper edge of said outer metal shell extends up 
wardly beyond and radially inwardly displaced from 
the lower ends of said water-cooled wall elements to 
form an annular gap with the latter, and including a 
water-cooled ring in said annular gap and refractory 
material above said ring and sealing any clearance be 
tween the latter, said metal shell and said water-cooled 
elements. 

4! * * II * 


